Role of endothelin in neonatal morphine tolerance.
Management of neonatal opioid tolerance and withdrawal symptoms remains a major challenge in neonatal intensive care units. We provide evidence that central endothelin (ET) mechanisms are involved in the development of morphine tolerance in neonatal rats. Pregnant rats were rendered tolerant to morphine and rat pups were delivered by cesarean section. The effect of morphine tolerance on characteristics of ET receptors in neonatal rats was determined. The affinity (Kd) and density (Bmax) of [I]ET-1 binding in the brain was found to be similar in placebo and morphine-tolerant neonatal rats. Morphine and ET-1-induced G-protein stimulation was determined in placebo and morphine-tolerant neonatal rats by [S]GTPgammaS binding assay. Morphine produced significantly lower (P < 0.05) maximal stimulation in morphine-tolerant neonatal rats (33.10%) when compared with placebo-treated neonatal rats (90.90%). Maximal stimulation produced by ET-1 in morphine-tolerant neonatal rats (41.26%) was also significantly lower (P < 0.05) as compared with placebo-treated neonatal rats (92.23%). This is the first report indicating the involvement of ET in neonatal morphine tolerance as evidenced by attenuation of ET-1-induced stimulation of GTP binding in neonatal rats tolerant to morphine.